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[57] ABSTRACT

A conductive metal disc is mounted on a shaft. A
number of magnets are mounted on said disc in a ci-
cle, equidistant from each other, equidistant from said
shaft and a distance in from the edge of the disc. This
is the rotor. The stator comprises a number of coils
mounted on U-shaped iron cores. The cores are posi-
tioned, open ends inwards, towards the shaft, over-
lapping the edge of the disc, circumferentially about
the rotor. Cores are directed at equal angles , from 15°
to 90° to the radii of the disc. As flux propagation is in
relatively narrow bands at an angle other than radial .
to the shaft, the conductor is repulsed and turns.
Synchronization occurs at a speed related to number
of driving poles and rotating fields.

Alternately, PMs may be replaced by coils powered by
DC taken from slips rings; by induced AC power con-
verted to DC by rectifiers connected to the coils and
mounted on the rotor, and by shorted turns on said
rotating poles.

6 Claims, 9 Drawing Figures
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1
SELF-STARTING SYNCHRONOUS MOTORS

BACKGROUND TO PRESENT DISCLOSURE

The present invention is a continuation of prior work
that resulted in earlier patent applications:
Swing-field alternator
803485
Feb. 28, 1969
Group 214.. abandoned
Eddy current brakes
841938
07/15/69
Group 214.. claims granted, formal patent not as
yet issued.
Self-Start Single Phase Motor
87,995
11/09/70
Group 214
Self-Start Single Phase Motor
Submitted.Jan. 8, 1971
An improvement over above, no notification of
receipt at office as yet
Alternators ( and Synchronous Motor)
25117 .
04/02/70
Group 214
A self-start single-phase motor. The present inven-
tion is a continuation of this work.
The present invention provides a self-starting
synchronous motor which:
is suited to'single and multi-phase operation,
always starts in the same direction,
has high starting torque,
simple to construct and maintain,
suited to low, medium and high-power embodiment,
can be embodied in a generally pancake shape,
can be embodied in a conventional shape or profile,
operates.as a self-start induction motor when over-
load pulls it out of sync.
FIG. 1 is a' cross-sectional view of a low-power,
minimum-diameter version of the present invention. -
FIG. 2 is a plan view of the same design.
FIG. 3 is a plan view of another variation of the mo-
. tor.
FIG.4isa cross-sectlonal view of FIG. 3.
FIG. § is a-cross-sectional view of a low-power, low
rpm, high torque, simple embodiment of the invention.
FIG. 6'is partial plan view and cut-away of FIG. 5.
FIG. 7 is a partial plan view of a high-power motor
suited to multi-phase operation.
FIG. 8 is a partial cross-sectional view of the stator
cores and rotor of the motor in FIG. 7,
FIG. 9 illustrates another type of rotor construction
suited for use with the motor shown in FIG. 7.

PRINCIPLE OF OPERATION

Referring to FIG. 3, a plan view of a simple, medium-
power embodiment of the present invention; 15 is the
shaft which carries conductive disc 14, 13 is one of a
group of permanent magnets, 11 is an upper stator pole
which is an extension of the generally U-shaped annu-
lus 10. Referring to FIG. 4: 15 is again the shaft, 14 the
conductive metal disc, 13 the permanent magnet, 12
the stator coil, 10 the annulus of iron or a similar mag-
netically permable material, and 11 are the stator pole
arms. :
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When coil 12 is energized with alternating current,
flux is generated between arms 11. The flux propagates
initially outwards in a generally confined width and
causes disc 14 to rotate by virtue of opposing fields in-
duced in the conductive metal. At a particular speed of
rotation, the permanent magnets will come into
synchronization with the stator poles. At this speed the
motor operates as a conventional synchronous motor.
Should it be overloaded and pulled out of sync, it auto-
matically converts to an induction motor.

Referring to FIG. 3, note the circles indicated by 16.
These may comprise a plurality of small iron bars set
into the conductive rotor. This will incredse starting
torque. For simplicity, they are excluded from FIG. 4.

Referring to FIG. 1, this is a low-power version of the
motor, arranged for a minimum diameter profile. One
is the shaft on which permanent magnet 2 rides as does
conductive disc 3. Six is the driving coil connected to
an AC source of current. Four and 5 are pole termina-
tions; respectively north and south , depending on the
moment in time. Seven indicates a bearing supporting
shaft 1. Referring to FIG. 2, please note how pole 4 is
directed somewhat tangentially in regard to conductive
metal disc 3. Note how the other pole, 5 has been bent
to point somewhat tangentially to disc 3 and how pole 5
is placed beneath pole 4. Six is again the AC coil, 2 is
the permanent magnet, and 9 is one pole on that mag-
net. When AC current is fed to coil 6, a field perpen-
dicular to conductive disc 3 is generated between poles
4 and 5. This field strikes the conductive disc obliquely
and causes it to turn. At sync speed the poles on the PM
9 lock to the AC poles.

FIG. 5 is a cutaway view of a large diameter, shallow
depth configuration of the disclosed moter. This em-
bodiment is suited to low-power, low-rpm, high-torque
applications. In this design the magnet 27 has its pole
ends bent to fit into holes 26 in the conductive rotor 28.
Operating principle remains the same. Twenty is the
shaft, 21 the bearing, 22 the stator pole arms, 24 the
annulus, 25 the AC driving coil.

FIG. 6 is a partial plan view of the motor in FIG. 5.
All parts bear the same numerical designations. The
angle of the pole arms 22, should be noted.

FIG. 7 illustrates a high-power version of the motor,
designed for multi-phase operation. Thirty-one in-
dicates the U-shaped stator cores, 30 indicates a stator
coil. These coils be be connected in series, parallel, Y
or Delta as need be. In the same Figure, 32 is the con-
ductive disc ( or ring) 33is an iron core in that ring, 34
is a multi-arm iron hub, 35 the field coil, 36 slip rings,
37 the supporting shaft. Referring to FIG. 8, the same
notations are employed. Note that there is a second
multi-arm iron hub, note the position of field coil 35.
When this is energized with DC, a plurality of north and
south poles are formed. On starting, the stator coils
develope a repulsive torque in the conductive disc or
rotor 32, around the iron cores 33. At sync speed, the
poles 34 lock into the stator poles 31.

FIG. 9 illustrates how slip rings may be eliminated.
The same general arrangement of parts are employed;
40 is the conductive ring, 41 the iron cores, 42 the field
hubs, 43 the field coil and a rectifier, which is mounted
on the rotor. Forty-four is the shaft. In operatjon, max- -
imum AC current is transferred by induction from coils
and cores 30 and 31 to field poles 42. The AC current
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. 3
is rectified producing the requisit DC. Although only a
single coil and rectifier is shown, full wave rectification
with two coils and rectifiers could be employed.

Currently, all single-phase indction motors are
started by distorting the driving field. This is done by
means of shading coils-which may be a single turn of
copper or aluminum, and or by starting coils positioned
to one side of the driving coil and pole assembly and
supplied with out-of phase current, ,

The eseence ofthe present disclosed is that the cost s
weight , size and power consumption of the aforemen-
tioned starting means can be eliminated by directing
the AC ﬂeld,approximately tangentially across the
rotor disc. If one winds a coil on a U-shaped iron core
and supplies this device with AC current, a conductive
element placed within the arms of the U will be forced
out. This force can be utilized for initiating and con-
tinuing rotation of a conductive disc by confining the
field into a relatively narrow angle, by means of U-
shaped members having relatively narrow arms, and
directing the AC field at an angle some where between
radial and tangential. ‘

Once rotation has been initiated, the rotor will as-
sume a speed commensurate with the frequency of th
applied current and the load on the disc. :

In the present invention the above arrangement has
been further developed by replacing the single U-

10

25

shaped pole assembly by a plurality of pole assemblies, -

and by placing permanent magnetic poles on the rotor
by various strategems. The result is a synchronous
motor that starts like an induction morot, or is started
as an induction motor and then operates as a
synchronous motor at speed. Overloaded, the
synchronous motor slows down and is driven as an in-
duction motor.

The advantages of this disclosure is that the cost and
power loses inherent in the shaded pole, single-phase

30

35

motor, and the switch usually attending the off-set -

starting coil motor, which is switched out
at speed, are eliminated.

"Having described my invention and its manner of
‘manufacture, this is what I claim as new and novel and
desire to secure by Letters Patent:

1. A self-starting synchronous motor comprising an
electrical conductive means generally circular in out-
line and fastened to a shaft means orthogonal to its
center, a plurality of small permanent magnets piercing
said conductive means, said magnets generally posi-
tioned a distance inward from edge of said conductive
means and generally equidistant from each other and
generally circular aboutsaid shaft means; said magnets

of the circuit

40

45

50

55

4

cooperating with the flux to produce synchronization; a
plurality of AC-flux generating means comprising a
plurality of electrical coils mounted on a plurality of U-
shaped cores of magnetically permeable material, open
ends of said U-shapes passing above and below said
conductive means, all said arms generally parallel and
directed at an angle generally. oblique to radii of said
conductive means.

2. A device as claimed in claim 1, said flux generat-
ing means to comprise an annulus ‘of magnetically
permeable material, said annulus to have a U-shaped
cross section the edges of which are deeply notched to
form a plurality of pole arm pairs, all generally parallel,

all %oint_ing generally inward_towards the center of said
conductive means dt an oblique angle, said arm pairs

passing above and below said conductive means, in ad-
dition an electric coil of wire within said annulus,

3. A device as claimed in claim 1, said magnetic pole
means to comprise a single piece of permanently mag-
netized material, generally circular in shape, generally-
flat with edges cut into a plurality of small arcs, each an
individual magnetic pole.

4. A device as claimed in claim 1, said magnetic pole
Mmeans to comprise a pair of hubs of magnetically
permeable material, pierced to accept said shaft means,
circumferentially notched to form a plurality of mag-
netic poles, said poles to be within the influence of said
alternating current magnetic pole means, in addition a
coil positioned axially between said hubs, said coils
connected to slip rings.

5. A device as claimed in claim 1, having an electri-
cally conductive means generally circular in outline
and fastened to a shaft means orthogonal to its center
and having a plurality of permanent magnets piercing
said conductive means, said magnets generally posi-
tioned a distance from each other and generally circu-
lar about said shaft means, in addition having a plurali-
ty of magnetically permeable cores generally posi-
tionied circularly about said shaft and a distance inward
from the edge of said conductive means, said permea-
ble magnetic cores disposed to cooperate in conjunc-
tion with said permanent magnets and said AC flux
means,

6. A device as claimed in claim 1, said magnetic pole
means to comprise a pair of hubs of magnetically
permeable material, pierced to accept said shaft means,

- circumferentially notched to form a plurality of mag-

netic poles, said poles to be within the influence of said
alternating current magnetic pole means, in addition a
coil positioned axially between said hub, said coil con-
nected to a rectifying meaps.

* ok ok k%

65



